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PROBLEM TO BE SOLVED: To obtain good display 
characteristics such as aligning property of liquid 
crystal molecules and afterimage chara cteristics 
without rubbing treatment by irradiating an org. 
thin film containing a soluble polyimide having an 
alicyclic structure on a substrate with ion beams. 

SOLUTION: The liquid crystal alignment film is 
produced by irradiating an org. thin film c ontaining 
a soluble polyimide having an alicyclic structure 
f ormed on a substrate with ion beams . In the 
alignment treatment with ion beams, characteristics 
required for the . alignment film are that the film is 
easily etched with ion beams and that the formed 
grooves are not deformed. The polyimide having an 
alicyclic structure satisfies the requirement above 
described. As the agent for the liquid crystal 
alignment film, two or more kinds of polymers may be 
mixed to be used. In this case, the soluble 
polyimi de having an alicyclic structure or an imide 
structural unit having an alicyclic structure is 
preferably included at least by 
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y^x^y, 3.3' -^^p-4.4' 7^^yinii7K%fc^r$yfl:^i|%(7)ffifflSi^±. 

T$yt'7x-;K 2.2-b'X [4- (4-7S/7 ^TS Vit^Z^tlhT^ J^l SSfcttLT. r 

x/*^) 7x-;H TPA-y. 1 ,4-b'X (4-T h^^tO-KHiETk^igi^^^O. 2-23S 

S77x^y) ^y-ify. 1.3-bx (4-r$y fc&&S^mL<, £^t#£L<tio. 3-1.2 

7x/Jfy) 1.3-b'X(3-7Sy7x 3Sfc3r&»&T';&&„ 

./WO-feV. 9.9-fX(4-7S77x- [ 0 0 3 2 ] *>JT5 »/?ig?>&j£KJ5{J. 

yH-10-hh'n7yh7-feX 2,7-^577 fctJVVf, JI^-20-1 50"C. #£L<liO~10 

JMVf. 9.9-b'X (4-7577x-;P) 0°C<7)i&m3&TX'fthtlZ>. Z\ZZ\ mifmtLZ 

^^ 3.3' -it* 4.4' -y7S7h'7x Ji. ^fi£?il&^'JT5 y &i><0T'&*L 

1,4,4' -(p-7x^WV7Dt'Jf 30 tfltfcMIRtt£<, 0fli.<fN-y f-yP-2-boU K 

>) b'XT-'Jy, 4.4' - (m-7x^WV7 y N N. N-i^fvl/Tb hT$ N.N-^-fyP* 

ntiJf»t'X7-'jy, l.l-^^Jf^U^yi/ iVM.TS.Y, y^^kX^tf^y-K. r-7>07:7b 

7S>\ l.S-T-o^yyTSy, fh^fVyy v. x*-7^;HS*. A.df-9-^^*X*;PhUr5 

r$y» ^y^fi/yy'7Sy. ^^f-py^r K^k^#7Dhy^gtt^; m _^^/_, K ^ 

\7^^fi^yy'75y > ^^^fi/yy'75 uy-/K 7x/-;k ^oyyft7x/-;^t'(7)7 

j^^vy'JT^v. 4,4-it7$.s*<??x x/-/i^M££fll*-ri>c:i:a<-e£i>. wttig 

^>^sy, ±12^ ( 9 ) ~ ( 2 i ) -e^^fts-ft j&^yB* ( a ) ai$ s f- h y#)\s#>&=m*!to 

L\\ t5£V=JT S >ik£®(7M3. ( b ) £JS}gifc<0£» 

[0029] [4^7$ tf'JTS-y 78 (a + b) fc*tLT0 . 1~3 OffiftJ^SrSJ: 

Z J £&ZtlzXr)W&ZtL&. -rh^/^y [0033] &i5. B5fff£«i§&fcl;L tf'J7$:>7© 

[0 0 30] Tbhh. ZOimt LTti. &z\t1?X'Z&. »Sti»IW!t LT<i. «£ 

( i ) . Th^ktfy-gtZl^feav g?*£*!Bja#>* &*+)VT)Va-iV. xf-/y77y3-;k ^VTobVP 

wm£W&izm&&£itzTh7tiJU#>wtzm*V!>i: nva-iv^ i/?n^.*i)-s->i>. m-uy-rva- 

^KH«*«!K0^*^^l»*\ h&WtZtlt. 88**50 /IX-x/K ?Lg?xf-;K ?LS?7>/k T-th>. ^ 
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)V^)VrYV^ *^V4V~f1rlV*rYy^ S^o'v* y, 3'Jy'y, ;H-^>. MJx^TSV&fc'cDSa 

tyy. im*^/k iffix^K mmy^. Tiyzm^zttfTZz. ta>u zhuzmjzz 

K i/j^K^x-^ VDyUi/x^k y-'xf-^x ibK^Jl^Kc^LTO-O 1-1 O^tthmm 
— f;K x^yy y 3-;py ^x-iryk x^b-y £ U\ Srfc. IBbKffl^iBtfflV^iiS^rfil^i: L 
/'Jn-,rtXiM,x-7Vk xf-Uyy-yrj-rt—n- T«i. ^'JT5 y y§!<7>£j£{::fflv^ft&t,<0fc ixm 
7ot/U-f;k xf-l^yyy:?-^- i -Totyu iLtW«^(fSIt«'IS. -^LT, ibkPH 
x-r/k x^l/y^'J^-^-n-r^x-^, mU*&>Ktii&mi.. iiSO-l 8 0iC, #2 L<<il 
x^y^yn-rt^yf-^x-Tyk xf-uyyyrj 0-1 5 0*Ct ^iiS. ifc. -^J: ^^;:l.T^#£>i^.& 
-y^xf-;^x-7y^T-t7 1 -k yifl/^'j3-^ 10 RJESSKfcttU ^'JTS -y 7IWf9SWfti^tt<7)Ji 
v'yf-/l/X— r/k v'xf-Wy^U3-;Uvxf-/l/X- £ t £J: 0 . 5 K£fg|8-f tfX'Z 
r/k ^xf-i^yy'jn-yi^eyyf-^x-Tyk s;x & 

yy*y a-zHEyxf-A^x-f /k ^'xf-wyyy [0038] Ll&mtmMSfac&S&L] *%ffllzm^ 

n-zPtyy^x-^kT-fex-k yxfuy/ij ^>^l»?g^SI|filS'l^«l£^^ffi^i. ^fi*qHB5$ 

5V, ^oo^^y, l,2-y7npi^> N 1,4 ^-^Mc^ffiv^^^lcJ:*). *Affi^M(4^Uxh.& 

y. o-s^nA^y-tfy, ^Mfy. ^ryy. *y zcoX o%&ftfe®mcoi><Wi, XVTHvm 

yy. Ky*y^ h^xy, *^isy%iii:mf&Zt SMS*8). *yr$yfbi^L 

20 4y:kr*-hft^£K££j5&fcS»££i:(c:«}: 

[0034] V±<7)£oizlX. XVT$->7mi®M t )Gf£t&ZtWX'$&. ZZX\ IMfcJcftl: IX 
LXZchBUmm^tlZ. *LT. £«9R£i§?££ fll;cfcfiE*vW y&. *S*yy>HL 

9£fc£<k*k sKyrs-y^Hiflnw-ickj^* »i. 0«i.tfT-yy, y^nM^rsy, n-y> 

4. yprsy. n-^yf^rsy, n-My/prsy, 

[0 0 3 5] [sK!M 5hW] *51Bfltcfflv^/tS n-A.r^;l-Tiy. n-^f;l,7Sy, n-/-^ 

*f»ttJK'.M 5 Ktt. JJE#yT$??K*lfc«TOW- 30 T$y. n-fWSX n-^yfy^TJy^ n 

&Zttz£ r )mm$-i>Zt1fiT£&. #VT$<y?W&) -Kr^TSy. n-Mir^TSy. n-fh7 

§t*W8?li. ( i ) XVT$.>y?mMmr&lTmiZi f^Sy^ n-^fWSy, n-Mtf 

0. ( i i ) jKUTS 9?K*1FHM£I3MF y^TSy. n-^^f^7Sy. n-jj-yyxi" 

U ^^^+t^ffl^J:tJ f ^wSfti!^^j»L^ yprsy. n-x^3y^7Sy, 3-T$yyntti/ 

mz&txim-?&j}miz£')fThiii. h'jyh^-^v^y. s-rsyrnt^hyxh*^ 

««aSl«!0MK:ti» &^£8bkffl^J5L£tf !M $ y 7 y. 2-TSyTDt;Ph'jy hJfyy?^ 2- 

\ t i>fmi l zm^&zttfX'%&. r^yrntf/Phyxh^-vv^y. 3-7Wftd 

[0036] ±JE ( i ) «jKyT$-yy-I?£»t£7j t^h h^>yy. 3-«7W KTne^h'Jx 

&fc*itt&££&Jgli. »S5 0~2 0 0*Cfc§*U # F^y^y. N- (2-T5yx^/l/) -3-7$ 

£L<ti60~i70x;fc3fti,„ aeffljg*»'5or* 40 yrot;i,hyy hdf^^-^y. n- (2-rsyx-?- 

^T1±IBbK^Sl5^'+^(ca^THJ-r. &J£&g#2 0 /P) -3-7Sy7nt;Mf/l,y^b^yy5y. 3 

o-czmthtmtL&xvj $w>ft?mwT?2> -Tsyroe/i^yf-^xh^s^y. 3-r$y 

zttfbh. rotr^yf-^'xh^^^^y. p- [n- (2-r 

[0037] -77. -tie ( 1 1 ) e>xvT$>y?mm $yx^-;k> rsyy^H yx^/Uhyy h*is~> 

mwzmM&xvmmmtmzMnt&imizii^ ?y, N,N-t'y [3- ( hyy h*y>-y;k rn 

M*lP]fcLTti. **7n^y xf-iyy^'TSy. N-3 - h yy h* t si'VA> 

tefryyyfrXxim^licoW&KteZm^hZt 7"oW-m-7xXi/yy'7S y^rt'JWSIi:* 1 ' 

wx*h. wm<rmm\t. --K'Jts -yyig^oii x-^s. *y>r y^r^-h-fb-^fc lt«. ^ 

Lmfiit/nc^LTo. 0 1~2 o^t-rnntm itf7x-Myy7*-h. T-y^My^r^- 
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zzmftztttx-zz. 

[0039] [fi^co^ftJE] *»ffl^^iS 

n) Offi*\ j?iL<li0.05-10d 1/g. 
fcjffi L<ti0.0 5— 5d l/g<9i><yTT$>£>. .Id 
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* U KV*««fc LTJflW fcm«jgjg#0. 5 g/1 

o o $ y v -y hfrx-hzmmzi^T 3 oxrcttSKai 
hhnx'hh. 

[0040] 

[»n 



n 1 n = 



I n (^(aEflTFB.Y(81/^ffingTB#Bil) 

(*'j-7-»aass) 



en 



[0041] [& B H H ffiiin#i] *3twizm^t>tim3M 10 

|i]J{i|tJ5(tl»S^(*c7)^qfrfi^(i, fin, S&tt=5rh'£ 
#SLTgSiK£;h.5*>\ ff4L<J4«affi|6|»|^«ct« 
LT0.1-20Sg%. $ f>(c#F£ L<li 1 ~1 OS 

Bifcawss<i. K^x'ztiz&m-r&ztizjzt). mm 

0 . l Sg%*gtT* & m&lzii . ^SStcoJifftfji 

s. 

[ o o 4 2 ] *¥&nx'm^t>ti&®&m&mii. 
mi&t Lxmrnm^^mm^)^ $ 

ffiOfltitco* 'J -f 5 V LTfflv >S £ 1 *, & . 
. 'J 7$ -y ?Kfc#i.H 5 H t £&-£LTfflV% 

0>MU\ 30 



[0043] *£ft£^jS$-ei,3r«>g&i LTJi, fi 
£ «><0-C*)ix<^t$iJ|® SitS tOTti 

{cfflv^iist^fc Lxm*Ltimmmf&zttfX' 

* S . 4 . # 'J T S y y* K^^B^tCfifffl-TS 

- 1 &X-* zi><?>tLxfm tfzwm i>wmm ix 
wm&zt&x-zz. 

[oo44] *miizm^e>ti&mi&fomi3.. 
t&ft2n&m£mt<vmm&£&izfo±zit&wL& 
frb. wmisyyttfc^m'x.r^i'faimi^ 40 

y. s-rsyrot/Ph'jxb^^^^y, 2-7$ 

'Jxb^fv^^y. N— (2-TS/x^) -3-7 
SyTotVPMJy h^v^y. N- (2-75/x 
IriV) -3-7Sy7oeyMf/^ h^j/y7y. 
3-«7M KTotVPMjy. h^J/?^ 3 — »>I^>f 

^-s-rsyrot/i^hy^b^^y^y. N-xb-x-so 



y. N— b Uxh^-i^i/ijyPT-DbVUMlxf-by h >j 
7$y. N-MJ^ b^i^yyWTotVl'MJXf-Uy 
hUTSy. 10-hy.XMfyyy^-l,4,7-h 
VTfT&y* lO-h'Jxh^f^y^-1,4.7- 
MJTW;fr>\ 9-b'jy b*y^y/V-3,6-> ; 

6 - y T-f / -^7-t r- h . N — ;y;^-3-7$ 
yrohvi/huy hdf j^^^y. N-^ys^-3-7 

S/7Dt;|/hlJXhJfy-/7y. N-7x^-3- 
T$.Sy°t3h'/l>hOXh*i'i/yy. N-7i^-3 

-rsyrDe^huxhdf^v^y, N-trx 

y, N-h'x (Jtdf^x^-i^y) -s-TSyratyP 
h 'J x b * 5 y^r t'^f & z t tfX'% h . 
[0045]*^ x^^^^t^Hjt LT(±. 09 
HiJ:i-uyyv a-jwjrv i^^x-x/P. ^l»x 
^-uy^U a— rt'S^ys^rt'X— tt/k 7oti/>/ 
U 3-^y/'J x^px-f-^. h KTof py/i» 3 
-;k^y ^^>x— f;K ^y rDh"u-y^u 
i^U v^x-x;P s ^.jf^yf-yp^y 3-;p^y 

^i/;px-x;P. l , 6 -^-tfy^-^yyu 

yUx-f-yl-. /U-b'Jyyyjy^/H- f;k 2.2 

-y^oqE^-^y^i/^y n-^'^y v^x-f- 

l,3,5,6-7-Vv7Vi/i?)V-2,4-^ J ty 
¥*->K N.N.N' ,N' .-fb^'Jy^-ra- 
^^l^y^'TSy. l,3-h*X (N.N-y/'Jyy^ 
Ti/yf-^) ^o^lfy, N, N F N ' ,N' ,-r 
h7^y^>-VP-4, 4' -y'7Syy'7x-;M^ 

y. 3- (N-ry^-N-y'y rsyrot 

WJ>h^yy7y. 3- (N.N-yyiJyy^) 

7$/yot7H«yy h^^^^y^t'^iifiL^ttT) 

vm-sms^ w&fcioon&mznLx. as. 4 
oasaiOT. *?£L<(io. i~3oaaa5T'j>s„ 

[0046] [Jfi^lg^i^S] *sratfcfti>?s 

^mm^m^xnt>tihm^m^\i. mumn 

( 1 ) v^-xyy'Six^SH^^ti^fttiiXra^ 
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ytjyxKzwyx. ^yx^y-f u7?u-k wzm&tiztizticrmsLvyMmmiz. mm&. 

wr+vv^-jjv-Y* ^yi-f/^wy, *<^ffitomm£U<?>-mizm&t$tifm&mfo& 

#Vti-#*-hZt'(D7yx+y?y ovkt&frh <Dmi&fa1)ftt--®.itz\ZW3iitZ>£olzm'&b-£ 

%z,wm&*m^hzttj i x'%z>. m&co-wizwiv zztizx*). mM^^Hm^tih. ±M^-^m 

t>tifzmmnmt ixiz. s n ot«>&&& nesa t ixa. mutmcM&i.vx'*.-- *r-t ltosm: 

IS. I n 2 03-Sn02*^^r&ITO)l^i:*$rffll,^ TlV^-^J^m^Ltz^^ >>WmZct'£m^&Z 

zttfxz. ztit>(7)mmmnm<7)^9-~y/izii. 10 ttfv&t. 

?* h • x 7 fy^. -T-^vx^2rlHv^^mi;** ? [005 1 ] JMiftfc L"C<i. «itf*vf< 

[0047] $SEfaffJ<0«Cg§L-a;t SSfcitf cotf-ei^vx-r vfWKSdffl * L< . mz.\ii/-v7 

mmwmtmmt<7)®mt£zt>iz&mz-f&tztb i-xmsA. rv^mmk. f7i-;«M, 7 

Ju^ffiJgJi. ffiL<ti8 0~2 5 0iCi:$fu J: 1 )*? Svy&iKifL ^'tf^lfy&jftnlK t'i^n:*??yifc 

* L<t±i 2o-2oox:fc?^i,„ mfcztihwmn ahl **'*>mm%t'm^t>tii. tt:. ztih 

mmt. M0.001-l/im. *?iL<li0.0 05 mn^UX^^ay^ K. m-Xx'Jrt' 

-0. 5/<mtW. ^^flfcftBBi. HfcK^lfflfcM 20 y-tx-K rJl^Xx'J/^-^-h^rt'cOrJWXT- 

*>b'-A^BBJt-f5^fc(c J; 0. ttAftTOSMlfeP f y??&f B J ?>ffi l &£ r C- 1 5 j . r C B- 1 5 j <y 

3j-y8fcLTkt S*. ^y-7A. T;l^y, ^y^r 5:^!niLT«ffl-fl.-fct>T'#l». $£>K. p-f^n 

t'^'&tetfxnj *yt'-j>*m^&z\tWft& L ^^y^Ury-p-TSy^-y^/i^-^y 

ymotztbomnm&i-hzttfi&i u\ [ o o 5 2 ] a fo^ummtzm\zti&mm. 

[0048] A is yt'-2*<?)mtti. gfohOtmiZtt t LTfcL tf'J h'x;l,r^n-;Hrg<*ffir6]$-fr^* 

U S&frt><7)ftgtfMiUi 1 0~8 0^fc5rl.^rifii*» 3>7S5r©lR$it?tHJSi:Wm^{l3^S:BiS-fe 

tLXimz.lf50^500Vt-?&c\ti) i XZZ. i? 30 #&«ft«&fc'£W£> -It 

wsigii. wsw£*wmiz*. tusrsav 1 0 0 5 3 ] 

1-6 o*<mjrc+#-cj>s . [mfew ot. *%9]£idtMfc: x 0 „ 2 

Kt. Mz.immy-8- 2 3420 7^«. ^¥7 <DX'i±%^. aTwmtm&xvimmiz j *)imzti 

- 1 6 8 1 8 7^m. nm-6 - 2 2 2 3 6 6^&$ fc^jftBl^^^tfcftSSfii^rffi^WT^-r. 

^§8¥6 - 2 8 19 3 7#&«fc*3iVO>& J: 3 [0054] [ffiOa&Att] ^B^K^^tmff^JT 

=5:. XttlfL 4:*y t'-A, h*-A ^^Wt:H3Jt y • *y Zittzm<r)m&Wt>?>mi?l y^M?: 

^hz\tiz^xr\s+)Vhft*ytiY£*kh£oti:& mmxmmi. mmv*4y<r)&*&&* t 

a. Ai>v^i^iiT5 - 1075 4 4#&*c*sft.-c m&mm?ttm.®t , 1 aia 1 o o 

v^J:3^, ±lfiffi|6)«®§il/c?SBliEln)MJi^l-^ 40 X;^-7*y+T«t^c02^-Ci^:. 

MS$:gi!^K®l£L. Jfeff^^ffii^^rfBitii^S [0055] [ iS&^^f <0»!£f$ig ] Jffifa^ 

^mzm^^miiri'yiz^ mi^^xvm^m^t m?£W.ffiw±5vz24timmmtzim&£OFF 

ztizx^x. mfimfmTemffiffizim-r&z t i o o 5 6 1 [?Sai^^^mE«j#*] jr^h^s 

^(c5VOlE?:6 0v>f^D#'<r)EB!ni^. 5 00 5 

[0050] ( 3 ) ±M<r>x o fc Lxm$&mtfm$. vwxnyTtimitztk. mamm^ 5oo$>m 

ztvtzmsLi2&ftf8.L. ^ti^ticowi^s^mzm mmmmm^uz. m%.mm.i± m) urnr? 

&7U7-)\shft<7)1jfaij^£tzim¥'rtt%Z>£d -^MVHR-lJffifflU 6 0"CT-ffo^. 

iz. 2®.<rmm&m& titLxnm [0057] m^m^rv^wn^ r T.j. 

■t. 2VH(D^<omsm : S:^-/mi:m^Xm^b 50 Schf f er,et.al..J.Ap P l.Phys.,v 
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0 1.1 9, 20 13 (1980) j CESOMtW 
[0058] £j£0|l 

2 , 3 , 5 - MJ ftiteftrs'S'? n^yf-;l^KZil*!B5 
2 2 4. 1 7g (1.00^) . P -7s^yy7S 
V9 7 . 3 3 g < 0. 9 0*/P) fo'J;t/±ie^ ( 1 7 ) T 
mZtL&3. 5 -iST $ S-£MMm^U At- V fr5 2. 0 
8g (0.1 O^U) 5rN-^f-;U-2-fo'J b'y-2 

1 0 0 g(38JK3-th Z(7)®m£4 0°CT'6BSi§KJfc£ 

&^T'£tf^^£itt§£tf*:. t#£>*tf:ffi£tt3 0. 
y3 2gfcJ:r/il*»B!2 4g$:ife!n]LTl 1 0"CT'4 

1 . 3 6 d 1 /s. A X Kft*- 9 5%0Wmt#'J A 
5K*£* (A) 2 7.3g*fcfc. 
[OO5 9]^|£0]2 

l,3.3a,4,5.9b-^M)-t Ho-8-^^P- 
5- (f h7hKD-2,5-y^y-3-75- 
/P) — *7h [1.2-c] 77^-1,3-^3 1 
4.30g ( l=E/ls) „ p-7x-py^'T5y91.8 
8 g ( 0 . 8 5 W tJ £ tflBKft (20) Tmtli 
tt#fe|63.36g (0.1 5*;U) £N-*f-;U-2- 
'J H> 1 9 0 0 gfcigS?$-t2\ 2 O'CT 

fc*£#30. 0 g£r-7f-D7:7 Mx2 7 OgtCjg 

t'Jv>2 0gfcJ:tXiE7kftgr4 5g^JnL 30 
T 8 0 'C-C-4 B#»kWg £ «fc . i^V ve, RJ&feJ#Hj 
coifed • »SI • gfe# ■ laSSrlt 3 ikfciO, wmtts 

(^ln) 1.06dl/g. >f $ Mt*= 1 00%<7) 
«T»tt*!M S KS^ft ( B ) 2 8. 3 g 
[OO6O]£j£0«3 

£j£fcfflV^IK8£s 1. 3, 3 a, 4, 5,9 b -a.^ 

5- (fb5tFo-2,5-y 
**y-3-7?=*) [1.2-c] 7y> 

-1. 3-^**^3 14. 3 0 g ( 1W . 4.4' - 
y'7Syy7i-^^>'29.75g (0.15t 40 

» p-7i-l/yi/7$y75.67g (0.70* 
AO fc Xlff&A (20) T*$;fcS<fl:£*6 3 . 3 6 

g ( o . 1 5**) *:3Qw-6jajWiAjR«2 1 mmtz 

RB*ff»r\ flftffift U 1 n) l.Od 1/g. 4* 
WW- 1 0 0%*>*T»tt#y 4 5 FS&fr ( C ) 2 
5.3g£#fc. 
[0061]£j£W4 

tax y y hKZ£g*gf2 18.1g(lt^) fcj;tf 
4.4' -y*7S/y'7x^M^yi98.27g 
( 1. 0 0*40 $rN-^f-;P-2-eo»J YV\ 6 0 50 
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OgtCiSj&S-fr, £ttflRK£2 0X:?6ttfgKJ&«H£- 

m smtmztizx*). nm&m(n \ n) 1. 

8d 1 / g<WJTS v 7WB.-nW ( D ) 4 0 0.3g 
[006 2] ^CT5 

2 . 3 . 5 - M) 1/1/9 n^y^-yl^KZi|7}cft 

2 2 4. 1 7g (l.OOt/M fcit/t'T. [4- (4- 
10 7Sy7iy+y) 7x-;P] X^7^y432.5g 

( l.OOW) 2rr-7f-o5?h>-6 0 00g(;:j§ 

^MZikEZitXfcfc^mnim - • ffifr • $£ 

mZ'fTdZtlZj;*). ttmiiiZ (n 1 n) 1.5d 1/ 
gcO-1f 'J 7S7 7im&fa ( E ) 6 5 0 g £f#£. 
[0063] £{£0|6 

^tCffl^S!S«$r, 1.3.3a.4,5.9b-^-t 
hKD-8-^^/P-5- (f-h5hKD-2.5->'* 

20 «y-3-77-;H-t7f-[i.2-c]77y 

-1.3-^y314.30g ( 1*;P) . p-7x- 

wy>-'T5y86.4 7g ( o.8*;i.) tikxfftgtf; 

(20) T^itSjb^l*l63.33g (0. 1 5* 
/P) . 3-T5y7*otr;^f-^xh4f^^7yi 

9 . 0 9 g ( 0 . 0 5 *a< ) fcsse-r*awi^««2 1 

P^«CKJE£firV\ ttStfiSS (17I n) 0.94d 1/ 

g. -f s Kfc$= 1 0 o%<o^r«e.-Ku>f s vn&fc 

(F) 2 5gS:#^. 
[0064] £j£fl!7 

^ffitcfflV^JI^S: , tTo^ U >y h^Z*!^ 109. 
14g s ^^n7^yxh^^yBgtt7jc!^9 8. 1 
4g. 4,4' -y7$7y7x^M^yi90.4 1 
g, 3-7$77De;Mf^'lhJfyy7yi9. 

3 1 g££f!-W:W±£j£0l|4 1 H«fcRlB*fffc\ 
*tg£feg ( »7 1 n ) 0 . 9 4 d 1 /gcr>MSifc ( B ) 2 
5g*»fc. «*l*ff5iktJ:9. (vl 
n) 1.6d l/g(D#VT$-y7mg.&to (G) 4 1 

[0065] ^J£^8 

fi^«c(E) 50g5rr-7f-O7^hy900g^ 

vvi;>3 0gt5£vmymm2 3g£maL 
xi 1 ox:x'4imM*mmzittz. &^x\ 
wtim-ftm ■m m&tfrdzttx*). mm 

S (7? 1 n) 1.3d l/g % $Hk^=9 8%«0^I 

) A 5 Kfi^tt ( H ) 4 8 . 3 g 
[0 06 6] ^W9 

2 . 3 . 5 - h U AMt*$rt/9 aiy ^H^iEZilTMJ) 
2 5 7g. P-7x^ky^T5y9 3gi5«ttX±fe^ 
( 1 6) T?l$:fl&fl:-&m 50g^N-^f-;U-2- 

vav}!>28oogtzmmit. zommz6ox:x' 



( 15) 



tifffl*?! 1-237638 



27 



28 



nTtbyiz&^X'BUte&miffiZittz. mtifc tz. 



(vln) 1.06dl/g.-fS Hfc«5=8 0%<D»T > t'-jU.rejftf 



tnfrA 5: r - /fD7? h yfcSJWS T , HBftS 10 [0070] jftftS^?«>jffi^>S|6|tt. 7° 

0°O?>* -y h±T2 O^HSJiaSU IISM [ 0 0 7 1 ] ^ 1 tZ^tt^tSKW 1 ~8Tft 

t»^M* ! 4 0- fc&6*l"lA^ T/l-rfW jSfeW7{Cfct»T7gd/i$rMLC-2 0 1 2K^ieL7tJS# 

*y t'-A£ 2 o o vc7)MmjET\ i om^jtL (±. msm 1 1 [sj^tcKr&ijASi^fTV ^ mam tmm 

[0068] mz, ~Mn&ftW£Ztltzm83ffiW&. 20 fcowc . jSal^ffiitott. S»?B4^^i;{co 

m^tr^s-^A^AOx^xeisg^^i^^^ [0072] 



:£ffc3 0. 0 g5:r-^f-D7? h>4 0 0 sizmm 



[0069] awe, m&&An£i-ttcr>mmiz. 



igtttf-'J 4 5 KS^fc ( I ) 2 8.3 gZWz 
[0067] HSfe^ 1 



(16) 



29 



ftffl¥l 1-237638 
3 0 



4K 



in 



IS* 



o 
oo 



4n 



DQ 



O 
CM 



CM 

Jul' 



SfcSfcSb 



OQ 



o 

CM 



PQ 



An <n <q 



CO 



00 



CO 



PQ 



o 

CM 



4 



CO 



5b 



o 



<0 



sb 

UK 



oo 



oo 



PQ 



o 

CO 



o 



PQ 



O 
CM 



<Q 



& 



00 



5b 



!fe 



CM 



O 
00 



dtp dip 

o o 
co r*- 



CQ Q 



oo 

UK 



CM 



CD 



DQ 



o 

CM 



dip dp 

o o 

CO t^- 



CQ DQ 
IS* 

<n<n 



PK 



5b 



oo 



CM 



O 
00 



dP dp 

O O 
co 



PQ O 
<0 <□ 



m 

M 



CO 
CO 



CM 



o 

OO 



Q 



o 



CM 



So 



o 

CM 



Q 

<n 



CM 

3* 



o 

CM 



oo 
oo 



CM 



x 



o 

C\J 



Q 
4D 



co 



[0073] *%Wlz±ti\f . 4 *v t'-ASHcJ: &ffi 
**Tfl***rKi: & 0 . y t'y/yx h lz£ 

[0074] *mtmizj; ongurifcai 



ZtlZ£*). SH (Su pe r Homeotropi 
c)i, IPS (In — Plane Switchin 

[ 0 0 7 5 ] $ *Wft6tfefcJ: O^SL^ffluPaE 
?Z . 0!x<f^±fi«t8. &i$th S^tt. 



31 



